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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, Thomas Michael Watson and Paul W. Ludwick, each 

citizens of the United States of America and with residences listed below, have invented 

10 the inventions described in the following specification entitled: 

SYSTEM AND METHOD FOR 
PROVIDING A CALLER IDENTIFICATION TO A CALLED PARTY FOR 
CALLS RELAYED THROUGH A CALL CENTER 



Inventor: 



Thomas Michael Watson 



Residence: 



204 North Sunset Lane 



Raymore, Missouri 64083 



; ^ 20 Inventor: 



Paul W. Ludwick 



Residence: 



15709 West 125 m Terrace 



Olathe, Kansas 66062 



the following of which is a specification. 
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SYSTEM AND METHOD FOR 
PROVIDING A CALLER IDENTIFICATION TO A CALLED PARTY FOR 
CALLS RELAYED THROUGH A CALL CENTER 

RELATED APPLICATIONS 

Not applicable 



1 0 FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 



Not applicable 



1 5 MICROFICHE APPENDIX 
Not applicable 
BACKGROUND OF THE INVENTION 
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1. FIELD OF THE INVENTION 

The invention is related to the provision of telecommunication services to the 
deaf and hearing impaired. More particularly, the invention is related to a call center for 
handling TTY caWs for the deaf and hearing impaired. Still more particularly, this 
invention is related to reducing the number of TTY that are not completed and a system 
for accurately tracking the total number of calls to a TTY call center. 

2. DESCRIPTION OF THE PRIOR ART 

Title IV of the Americans with Disabilities Act of 1990 requires the Federal 
Communications Commission (FCC) to ensure that telecommunication services are 
provided to the hearing and speech impaired. Telecommunication Relay Services (TRS) 
are used provide the functional equivalent of telecommunication services to the hearing 
and speech impaired. TRS have been available on a nationwide basis since 1983. 

TRS operates in the following manner. A calling party for this system may be as 
hearing or speech impaired person or a person wishing to talk to the hearing or speech 
impaired. The calling party has a TDD/TTY or other device, such as a personal 
computer, which is a device for transmitting and receiving typed messages. The calling 
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party places a call by dialing a local toll free number. The call is extended to a 
communication assistant terminal in the call center. The call is a modem connection 
between the calling party and the communication assistant terminal. The calling party 
then types a telephone number that the calling party wishes to call. A call is then placed 
by the communication assistant to the telephone number. When a call is established with 
a party at the desired telephone number, the calling assistant relays the messages between 
the calling party and the called party. The calling party types in messages that are read 
by the calling assistant to the called party. The called party speaks to the calling 
assistant, who types in the called party's message. This operation is performed in an 
opposite manner when a person is calling a hearing or speech impaired person. 

The local toll free number called by a party extends the call to a call center that 
provides TRS. In a conventional call center, a switching system is connected to a modem 
in each of terminals and to a call controller. One type of switching system typically used 
in a call center is a Rockwell Galaxy ACD switch. The call controller is a system having 
a processing unit and associated memory. 

The call controller determines which terminal is available to handle a call. When 
the switching system receives a request for a call set-up, the switching system transmits a 
request to the call controller for an available terminal. The call controller responds to the 
switching system by transmitting an identity of an available terminal. The switching 
system then extends the call to the identified terminal. 

Each terminal includes a computer system that can convert signals received via 
modem into a text message that is displayed upon a screen. Each terminal also has a 
telephone station connected to the switching system to receive and to place voice 
telephonic calls. The communication assistant can enter text into the computer system 
via a keyboard. The computer system converts the entered text into text messages 
transmitted to a calling party over the connection established by the modem. The 
computer is also connected to a network. When a call is completed to a terminal, a Call 
Detail Record (CDR) is generated by the computer system. The call detail record 
includes information pertaining to the length of the call. The CDR is then stored by 
computer system. 



A billing system is then connected to each terminal via the network. Periodically, 
each computer system transmits stored CDRs to a billing system for processing. The 
billing system then uses the CDRs to generate billing. 

It is a problem that there is currently no way of sending a caller identification 
though the call /enter to a called party. Currently, when a called party receives a call 
from a call cemer providing TRS, the caller identification transmitted to the calling party 
either includes the identification of the call center or no identification whatsoever. This 
prevent the /called party from knowing the identity of the calling party. Therefore, 
telephone sservice for the speech and hearing impaired is not functionally equivalent to 
that of th/ hearing users. 

A second consequence is that the calling party may not be billed for some 
services. For example, when a hearing and/or speech impaired user calls directory 
assistance, the call/s tha^eq to the call center. The calling center is then responsible for 
billing the calling party. T$n& is a great overhead to operators of call centers, who would 
rather that seryfce providers charge the users directly. 

SUMMARY OF THE INVENTION 

The above and other problems are solved and an advance in the art is made by a 
call center of tWs invention. A first advantage of this invention is that a called party 
having the proper equipment can determine the identity of the calling party before 
answeringya call. A second advantage of this invention is that identification can be used 
to charger calling parties for some services, such as directory information, instead of the 
provider bearing the cost. These and other advantages are apparent in the description 
give/below. 

The call center of this invention includes a switching system, terminals connected 
to the switching system, and a call controller connected to the terminals via a network 
and connected to the switching system via a data link. The call center operates in the 
following manner to provide a called party an identification of a calling party for calls 
relayed by the call center. 
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First, a switching system receives a first call set-up message requesting that an 
incoming call be connected to a terminal in the call center. The incoming call is extended 
by the switching system to a terminal in the call center. Then, the switching system 
receives a request from the terminal to set-up an outgoing call to a called party. The 
5 switching system generates a second call set-up message including an identification of 
the calling party and transmits the second call set-up message to the called party. 

In order to generate the second call set-up message, the switching system 
transmits a request for the identity of the calling party. The request is transmitted either 
to the call controller via a data link or to the terminal via out of band signals over the 
10 connection. The switching system then receives a response to the request that includes 
the identity of the calling party. 

In an embodiment where the request for the calling party identification is 
transmitted to a call controller, the call controller transmits an identification request to the 
terminal to get the identification of the calling party. The terminal generates an 



'■B 15 identification response that includes the identification of the calling party and transmits 



from the terminal. A response including the identification of the calling party is then 



the response to the call controller. The call controller receives the identification response 



generated and transmitted to the switching system. 

3. The method oDclaim 1 further comprising the steps of: 




BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 illustrates a call center. 
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FIG. 2 illustrates a signaling chart for implementing this invention. 

FIG. 3 illustrates a flow diagram for a process executed by a switch to provide 



this invention. 
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FIG. 4 illustrates a flow diagram of a process executed by a call controller to 
provide this invention. 

FIG. 5 illustrates a flow diagram of a process executed by a terminal to provide 



this invention. 
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DETAILED DESCRIPTION 

The present invention now will be described more fully hereinafter with reference 
to the accompanying drawings, in which embodiments of the invention are shown. Those 
skilled in the art will appreciate that the invention may be embodied in many different 
forms and should not be construed as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those skilled in the art. In the 
drawings, like numbers refer to like elements throughout. 

Pistrates a call center 100 that provides a called party with an 
called party in accordance with this invention. Call center 100 is 
tching system 101. Switching system 101 may be included in the call 
o call center 100. One example of a switching system 101 connected 
> is a Rockwell ACD switch. However, switching system 101 may be 
provides telecommunication services between a calling and a called 
rred exemplary embodiment, switching system 101 provides ISDN 
►col such as SS7 to provide telephone service. However, any system 
gnaling and provides calling party identification may incorporate this 

Switching system 101 includes a controller 102. Controller 102 executes 
applications which control the functions performed by switching system 101. Controller 
102 includes a processing unit 103. For purposes of this application, a processing unit 
may be a microprocessor, processor, group of microprocessors, or group of processors 
that execute instructions stored in a memory to perform functions of a device. Processing 
unit 103 is connected to a non- volatile memory, such Read Only Memory 105 via bus 
104. Non- volatile memory stores instructions needed by processing unit 103 to operate 
the system of controller 102. A non- volatile memory, such as Random Access Memory 
(RAM) 106, is also connected to processing unit 103 via bus 104. 

Switching systemr 101 is connected to a TDD/TYY or other personal 
communication device All via path 1 1 5 and to telephone station 1 16 via path 114. Paths 



6 



torney Reference No. 1 276 
DGF 9201/075 




114 and 115 may ber direct connections to switching system 101 or may be connections 
S<-*IO s n v * a a network, sucM as the public telephone switching network. Switching system 101 is 
also connected to/ a plurality of terminals 120-121 in call center 100. It should be noted 
that only two terminals are shown. However, any number of terminals that switching 
5 system 101 supports may be connected to switching system 101. 

P 20-121 includes a computer system 122-123 and a telephone 
iter systems 122-123 may be personal computers made by any of 
urers. Computer systems 122-123 include modems or other 
ices which allow connections to switching system 101 via paths 
executed by computer systems 122-123 allows communication 
CII devices by transmitting data over a telephone call. Computer 
3 connected to a network 130 which allows the computer systems 
s with other devices in call center 100. One skilled in the art will 
:s essential to operation of this invention are shown for brevity of 

|]S Telephone stations 124-125 are conventional telephone sets which allow voice 

: ^ communication over a telephone call. Telephone stations 124-125 are connected in some 

|*& manner to computer systems 122-123 to allow computer systems 122-123 to monitor for 

|7j an off-hook condition. 

y 20 Call controller 140 is a device that maintains the status of all terminals 120-121 in 

p call center 100 and determines which terminal handles an incoming telephone call. 

Switching system 101 is connected to call controller 140 via data link 141. Information 
pertaining to which terminal 120-121 handles an incoming telephone call is transmitted 
over data link 141. Call controller 140 is also connected to network 130 via path 147. 
25 Terminals 120-121 communicate with call controller 140 via network 130. 

Call controller 140 includes a controller 142 that executes the instructions to 
provide applications that perform the functions of call controller 140. Controller 142 
includes a processing unit 143 that executes instructions. Processing unit 143 is 
connected to a non-volatile memory, such Read Only Memory 145 via bus 144. Non- 
30 volatile memory stores instructions needed by processing unit 143 to operate the system 
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of controller 142. A non- volatile memory, such as Random Access Memory (RAM) 146, 
is also connected to processing unit 143 via bus 144. RAM 146 stores instructions and 
data for applications being executed by processing unit 143. 

FIG.2 illustrates aj signaling chart showing the messages transmitted between the 
components of call centdr 100 to provide the calling party identification of this invention. 
A call 200 is extended/in the following maimer. First, a call set-up message for an 
incoming call from a dalling party is received by switching system 101. For purpose of 
this discussion, the caffling party may be communicating via a voice call from telephone 
set — or via a TDD/rYY call from TDD/TYY device — . The call set-up message 201 
may be an IAM message commonly used to establish a telephone connections. 

In response to receiving call set-up message 201, switching system 101 transmits 
a request 202 for an available terminal 120-121 to call controller 140. Request 202 may 
include an indication as to whether the incoming call is a voice call or a modem 
(TDD/TYY) call. Call controller 140 determines which available terminal 120-121 will 
handle the incoming call and transmits a response 203 to switching system 101 which 
includes an identification of a terminal that will handle the incoming call. The response 
203 may include an identification of the telephone station 125 or computer system 122 in 
the terminal. 

Switching system 101 receives response 203 and extends a ring to the terminal 
identified in the response 204. In response to the ring generated by switching system 
101, the call is completed by a response from the terminal. In a relay system, an outgoing 
call must be completed after an incoming call is received. To attempt an outgoing call, 
the terminal transmits a request 205 to switching system 101. The request may be dialed 
digits as in a conventional telephone call. 

In response^ to receiving request 205 from a terminal, switching system 101 
transmits a request 206 for an identification of the calling party that called terminal 120- 
121. In a prefewed embodiment, the request 206 is transmitted to the call controller 140. 
However, one/skilled in the art will recognize that it may be possible to communicate 
directly witlra computer system 123 in the terminal. 
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In the preferred embodiment, call controller 140 receives request 206. In order to 
respond to request 206, call controller 140 transmits a request 207 to the terminal 120- 
121. Request 207 is a message requesting the calling party identification. Terminal 120- 
121 then generates and transmits a reply 208 to call controller 140. Reply 208 includes 
the identification of the calling party. 

Call controller 140 uses the information including calling party identification in 
reply 208 to generate a response 209. Response 209 is then transmitted to switching 
system 101. Switching system 101 then generates a call set-up message 210 that includes 
the caller identification of the calling party. The identification of the calling party may be 
substituted aor the identification of the call center or may be added to the message as 
additional/data. The placement of the identification of the calling party is left to those 
skilled in the art. Call set-up message is then transmitted over the switching network to 
the called party. 

FIG. 3 illustrates the operational steps performed by switching system 101 to 
provide a calling party identification to a called party. Process 300 begins in step 301 by 
receiving a call set-up message for an incoming call from a calling party. In response to 
receiving tha call set-up message, switching system 101 transmits a request for an 
available terminal that can handle the incoming call in step 302. In step 303, switching 
system 101/ receives a response from call controller 140. The response includes an 
identity of /an available terminal 120-121 that will handle the call. The identity may be 
the telephone number of either the telephone station 124-124 in the terminal or the 
computer system 122-123. 

The call is then extended to the terminal 120-121 identified in the response in step 
304. In step 305, the switching system 101 receives a request for an outgoing call from 
the terminal. In response to receiving the outgoing call, switching system 101 requests 
the calling party identification in step 306. In the preferred embodiment, the request is 
sent to a call controller. However, it is possible that the switching system could 
communicate directly with the terminal. 

In 307, switching'system 101 receives a response that includes the calling party 
identification. This Response is from call controller 140 in the preferred embodiment. 
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However, the terminal may transmit the response if the switching system and the terminal 
communicate directly. Switching system 101 generates a call set-up message that 
includes the identification of the calling party in step 308. The calling party 
identification may replace the identification of the call center or may be included along 
with the identification of the call center. Process 300 ends in step 309 with switching 
system 101 transmitting the call set-up message. 

FIG. 4 illustrates the operational steps of a process executed by call controller 140 
to provide the calling party identification in a preferred embodiment of this invention. 
Process 400 begins in step 401 when call controller 140 receives a request from switching 
system 101 for a calling party identification for an outgoing call from a terminal. The 
request may include the identification of the terminal. Call controller 140 transmits a 
request for the calling party identification in step 402. In step 403, call controller 140 
receives a reply message from terminal 120-121 that includes the calling party 
identification. 

The falling party identification received in the reply message is then used to 
generate & response message to transmit to switching system 101 in step 404. Process 
400 tiien ends in step 405 with call controller 140 transmitting a message to switching 
system 101. 

FIG. 5 illustrates operational steps performed by a terminal to provide a calling 
party identification to a called party for relayed telephone calls. The same process is used 
regardless as tp whether the incoming call is a voice call or a TDD/TYY call. Process 
500 begins in step 501 with a terminal 120-121 connecting an incoming call. In step 502, 
the terminal receives a identification of a called party for an outgoing call. In most cases, 
this identification is a telephone number. The identification is then transmitted to the 
switching swm 101 in step 503. In most cases, this is in the form of dialed digits. 

In step 504, the terminal receives a request for the identification of the calling 
party for the incoming call. In the preferred embodiment, this request is from call 
controller 140. However, the request may be from switching system 101. In response to 
the request, the terminal transmits a reply including the calling party identification in step 
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505 and process 500 ends. It should be noted the reply may be transmitted to either call 
controller 140 or switching system 101. 

The above-described steps in the processes of the embodiments of this invention 
can be comprised of instructions that are stored on storage media. The instructions can 
5 be retrieved and executed by a processing unit. Some examples of instructions are 
software, program code, and firmware. Some examples of storage media are memory 
devices, tape, disks, integrated circuits, and servers. The instructions are operational 
when executed by the processing unit to direct the processing unit to operate in accord 
with the invention. Those skilled in the art are familiar with instructions, processor, and 
10 storage media. 

Those skilled in the art will appreciate variations of the above-described embodiments 
that fall within the scope of the invention. As a result, the invention is not limited to the 
specific examples and illustrations discussed above, but only by the following claims and 
their equivalents. 
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